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Agenda 


Tuesday.  October  30.  2007 


Keynote  Speaker: 

Brigadier  General  David  J.  Eichhorn,  USAF,  Director  of  Air,  Space  and  Information  Operations,  Headquarters,  Air  Force  Material  Command,  Wright-Patterson  Air 
Force  Base,  Ohio 

•  Joint  Close  Air  Support  Enabled  by  Future  Airborne  Networking  wmv  format 

Session  I:  Ranges  and  Range  Operations 

•  Common  Range  Integrated  Instrumentation  System  (CRUS),  Mr.  Magdy  “Mike”  Sorial.  CRUS  Program  Director,  29ARSG/EN,  Eglin  AFB 

•  Real  Time  Trajectory  Planning  for  Targets  via  Heuristics  Search,  Mr.  Luis  E.  Alvarado .  Sr..  Systems  Control  Engineer 

•  Target  Operational  and  Engineering  Support  Mr.  Thomas  Dowd.  Director.  Threat/Target  Systems  Department,  Pt.  Mugu,  CA 

•  DOT&E  Targets  Overview,  Mr.  Joshua  Messner.  DOT&E  Target  Resources,  OSD 

•  JSF  Range  and  Airspace  Requirements,  Major  (( Digger”  Davis.  HQ  ACC/A8F 

1.  Targets  QuickTime  format 

Session  II:  New  Technology 

•  Low  Cost  Alternative  Target,  Mr.  Larry  Berger.  Chief  Engineer,  MDSI 

1 .  GT-400  Flight  Test  wmv  format 

•  Joint  Ground  Robotics  Program,  Mr.  Duane  Gotvald.  Deputy  Project  Manager,  PEO  GCS  Robotic  Systems  Joint  Program 

1.  QuickTime  Video  Clip 

Hugh  Harris  Scholarship  Update 


Wednesday.  October  31.  2007 


Session  III:  Current  Trends 

•  GPS-Based  Target  Control  Software  Innovations,  Mr.  Dennis  Brooks.  Project  Director,  Target  Control  Systems,  US  Army  TMO,  Huntsville,  Alabama 

•  DTRMC,  OSD  Strategic  Plan,  Mr.  Jerry  Christensen.  DOT&E 

Session  IV:  Military  Programs  and  Requirements 

•  Navy.  Captain  Pat  Buckley.  USN.  PMA-208 

1 .  Sales  Aren  ’ t  Up  wmv  format 

•  Air  Force,  Michele  Brazel.  Squadron  Director,  691st  Armament  Systems  Squadron,  Eglin  AFB,  Florida 

1 .  691  ARSS  wmv  format 

•  Overview  Of  U.S.  Army,  PEO  STRI,  PM  ITTS  TMO  Activities,  Mr.  Al  Brown.  TMO  Deputy  Director,  PMITTS,  PEO  STRI 

1 .  Targets  Management  Office  wmv  format 
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Tuesday,  October  30, 2007 

8:00  AM  Welcome  Remarks 

David  Laird,  Micro  Systems,  Inc. 

Symposium  Chair 

8:15  AM  Keynote  Presentation 

Brigadier  General  David  J.  Eichhorn,  USAF 
Dir,  Air,  Space  and  Information  Operations 

HQ,  AFMC 
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Tuesday,  October  30, 2007 

Session  I  -  Ranges  &  Range  Operations 
Chair:  Dennis  Mischel 
DOT&E  Targets 

9:00  AM  Session  Introduction 
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Tuesday,  October  30, 2007 

9:15  AM  Common  Range  Integrated  Instrumentation  System 

Magdy  "Mike"  Sorial,  CRUS  Program  Director 

9:40  AM  Real  Time  Trajectory  Planning  for  Targets  via 

Heuristics  Approach 

Manuel  Soto,  White  Sands  Missile  Range 


10:00  AM  Break  -  Exhibits  Open  for  Viewing 
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Tuesday,  October  30, 2007 

10:45AM  Target  Operational  &  Engineering  Support 

Thomas  Dowd,  Dir,  Threat  Target  Systems,  Pt  Mugu 

11:05AM  JSF:  Targets  &  Ranges  Test  &  Training  Requirements 

Col  Russell  Handy,  Commander,  33d  Fighter  Wing 


11:50AM  Improvements  &  Upgrades  at  the  Sea  Range 

Karen  Draper,  Sea  Range  Test  Mgmt  Br,  Pt  Mugu 

12:10AM  Willis  Howard  Award  Presentation 

David  Miller,  Meggitt  Defense  Systems 
NDIA  Division  Chair 
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12:25  -  1:45  Lunch  -  Exhibit  Hall 
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Tuesday,  October  30, 2007 

Session  II  -  New  Technology 
Chair:  Craig  Tangedal 

1:45  PM  Session  Introduction 
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Tuesday,  October  30, 2007 

2:05PM  Improvised  Explosive  Devices 

Captain  Jeffrey  Timbore,  USN,  JIEDDO 

2:25PM  Hammerhead ,  NATO  Qualified  Sea  Surface  Target 

System 

Spencer  Fraser,  MDS  Canada 
2:45PM  Break  -  Exhibit  Hall 
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Tuesday,  October  30, 2007 

3:20PM  GT-400  Low  Cost  Alternative  Target 

Larry  Berger,  Chief  Engineer,  MDSI 

3:40PM  Joint  Ground  Robotics  Program 

Duane  Gotvald,  Dep  Proj  Mgr,  PEO  GCS  Robotic 
Systems  Joint  Program  Office 

4:00PM  Hugh  Harris  Scholarship  Update 

Mr.  Cort  Proctor,  Micro  Systems,  Inc 


4:30PM-6:00PM  Reception  in  Exhibit  Hall 
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Symposium 

Wednesday,  October  31,  2007 

8:00AM  Welcome  and  Keynote  Introduction 

David  Laird,  Micro  Systems,  Inc,  Symposium  Chair 

8:15  AM  Keynote 

Mr.  John  Salafia,  Director,  Target  Programs, 
Unmanned  Systems,  Northrop  Grumman  Integrated 
Systems 
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Session  III  -  Current  Trends 
Chair:  JohnVanBrabant 
Northrop  Grumman  Corporation 

9:00AM  Session  Introduction 
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Wednesday,  October  31,  2007 

9:15AM  GPS-Based  Target  Control  Software  Innovations 

Dennis  Brooks,  Proj  Dir,  Tgt  Control  Sys,  US  Army 
TMO 

9:35AM  Break  in  Exhibit  Hall 


10:00AM  General  Session  Resumes 
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10:00AM 

Super  Sonic  Sea  Skimming  Target  -  A  Lower  Cost 
Alternative,  LCDR  E.  Ferguson,  RCN,  NDHQ 

10:20AM 

DTRMC ,  OSD  Strategic  Plan 

Jerry  Christensen,  DOT&E 

10:40 

Target  Management  Initiative 

Ken  McCormick,  DOT&E 

11:10AM 

Surface  Target  Laser  Aim  Scoring  System 

Rob  Couture,  Program  Dir,  Meggitt  Defense  Systems 

11:30AM 

DAU:  Contingency  Contracting 

Joel  Brown,  DAU,  San  Diego 

11:50 

Lunch  -  Exhibit  Hall 

The  Voice  of  the  Industrial  Base 
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Session  IV  -  Military  Programs  &  Requirements 

Chair:  Charles  Farrior 
Army  TMO 

1:30pm  Session  Introduction 
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1:45PM  Army 

Mr.  Steve  Milburn,  TMO,  Huntsville 

2:15PM  Navy 

Captain  Pat  Buckley,  USN,  PMA-208 

2:45PM  Air  Force 

Michele  Brazel,  Sqdn  Director,  691st  Armt  Sys  Sqdn 
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3:15PM  Concluding  Remarks 

David  Laird,  Symposium  Chair 
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GT-400  Glide  Target  Update 
&  Live  Fire  Experience 


30  October  2007 


MEGGiTT 


Meggitt  Defense  Systems 


GT-400  Low  Cost  Aerial  Target 


ASTER-15  from  the 
Carrier  Charles  De  Gaulle 
Mediterranean  Sea 

December  2006  MEGGITT 


Meggitt  Defense  Systems 


GT-400  Development  Goals 


■  Provide  >  300  Kts  Speed 

■  Provide  >  30  nmi  Safety  Range 

■  Operable  by  tow  target  service  providers 
(business  jet)  on  a  dial-a-sortie  basis 

■  Low  cost,  expendable 

■  Long  on-time  presentation  by  operating  initialy  as 
an  ordinary  tow  targets 

■  Low  res  (Allows  replication  of  low  RCS  threats) 

■  Reduce  Total  Mission  Cost 


MEGGiTT 


GT-400  Data 


WEIGHT:  180  lbs 
LENGTH:  103  in 
DIAMETER:  7.5  in 

MAX  SPEED:  Mach  .8  or  450  KCAS 

STALL  SPEED:  160  KCAS 


Meggitt  Defense  Systems 


RCS:  <0.1  Sq  Meters  (head  on  un-augmented) 
AUGMENTATION  AVAILABLE: 

RCS  -  Active  and  Passive 
Infrared  -  FIRE-40  (nose  or  tail) 
Smoke,  Flare  and  Chaff 
SCORING:  CMDI-1 18  MICRODOPS 
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Meggitt  Defense  Systems 

GT-400  Operational  Scenario 


FLY  TO  RANGE  -  TARGET  CARRIED  ON 
STANDARD  REELING  MACHINE 

REEL  OUT  TARGET  30  - 1000  METERS 


AT  PLANNED  LOCATION,  ALTITUDE,  AIRSPEED 
AND  HEADING  .  .  .  RELEASE  GT-400  FROM 
TOWLINE 


TARGET  GLIDES  PRE-PROGRAMMED  COURSE 
USING  ONBOARD  AUTOPILOT  AND  GPS 
NAVIGATION 

MONITORED  BY  OPERATOR  IN  LAUNCH 
AIRCRAFT  AND/OR  REMOTE  SAFETY  OFFICER; 
BOTH  HAVE  CUT  DOWN  ABILITY 


MEGGiTT 


GT-400  Operation 


Meggitt  Defense  Systems 


Accelerate  to  mission  speed 
GPS  guided,  maneuver  as 
planned 


Ferry  to  Range 


Reel  out  GT-400  several  thousand  feet 
conduct  acquisition  &  training  runs 
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Meggitt  Defense  Systems 

GT-400  Typical  Operational  Scenario 


■+ 


FERRY  TO  RANGE 

30  minutes 

PRACTICE  ENGAGEMENT 

50  minutes 

GT-400  ENGAGEMENT 

10  minutes 

FERRY  HOME 

30  minutes 

TOTAL  FLIGHT  TIME 

2  hours 
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Meggitt  Defense  Systems 

GT-400  Maximum  Duration/Range  Profile 


GT400  Performance 
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Meggitt  Defense  Systems 

GT-400  Target  Operations 


Military  Jets 


Contractor 


AGTS-36  Tow  System 


.  .  .  Dial-a-Sortie 

“Mark,  I’d  like  a  target 
tomorrow  at  0900.  I’ll 
e-mail  the  pattern  and 
coordinates.” 
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GT-400  Advantages 
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V  Low  Cost 

Convenient:  Supports  contractor  operated  ‘dial-a-sortie’ 
Deliverable  to  remote  ranges 

V  Long  time  on  station  to  conduct  practice  runs  (2  hours) 
Visual  range  Sweep  by  delivering  aircraft 

V  Mission  can  be  aborted  prior  to  launch  (e.g.,  fishing  boats 
on  range)  without  loss  of  assets 

Safety;  finite  footprint  limited  by  laws  of  physics 

Environmentally  friendly:  No  fuel,  No  pyrotechnics 

No  post  flight  recovery  assets  or  effort  required 

Radar  and  IR  signatures  can  be  tailored  from  near  zero  to 
as  desired 
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GT-400  Live  Fire  Experience 

Air  to  Air 


Date 

User 

Shooter 

Missile 

Range 

Result 

December 

2005 

USAF 

F-16  (2  ea) 

F-15  (2  ea) 

AIM-120 

Tyndall  AFB 

Gulf  Range 

6  missiles  fired 

All  reported  as  Direct  Hits 

February 

2007 

Royal 

Australian 

Air  Force 

F-18  (4  ea) 

AMRAAM 

Restricted 

Area  453 

Fwd  aspect  acquisition 
from  30-40  nm,  1  missile 
fired  from  20  nm,  Direct  Kill 

Surface  to  Air 


Date 

User 

Shooter 

Missile 

Range 

Result 

December 

2006 

French  Navy 

Frigate 

SM1-MR 

Mediterranean 

Sea 

2  hours  of  practice 
engagements  followed  by 
release  and  1  missile  fired 

Direct  Kill 

December 

2006 

French  Navy 

Nuclear  Powered 

Carrier 

ASTER-15 

Mediterranean 

Sea 

1  missile  fired 

Direct  Kill 

MEGGiTT 


Radiant  intensity  (W  sr- 
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GT-400  I R  Augmentation  FIRE-40 

FIRE-40  output  W/Str  (3. 0-5.0  micron  band)  versus  time  after  turn  on 
Input  Power  =  24  VDC,  14.5  A  =  350  watts  (Note  1) 


50 
40 
30 
20 
10 
0 

0  5  10  15  20  25  30 

time  (minutes) 


angle  (degree^ 


One  Hour  Continuous 
On  Duration  in  GT-400 


May  be  turned  On/Off 
As  Desired 


Note  1 .  Data  measured  by  US  Navy  Laboratory  at  China  Lake 
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GT-400  I R  Augmentation 
FIRE-40  Installation 


Length  (inch) 

100 

Diameter  (inch) 

7.5 

Wing  Span  (inch) 

28.5 

Weight  (lb) 

180 
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RSSI  -93  VSWR  N/A 
MHX  radio  settings 


Channel  1  Fleq. 

Request 

Spectrum 

Power  [W]  1.000  Send  ] 

GPS  [dms] 

Lat  -36:03:33.73 

Base  Position  [dms] 

Lat  0:00:00.00 

New  Base  Position  [dms] 
Lat  | 

Lon  151:33:16.45 

Lon  0:00:00.00 

Lon 

Height  25318.77  [ft] 

Height  0.00  [ft] 

Height  [m] 

G  used  of  8  visible 

r  Enable  DGPS 

Average 

ANT  3D  2D  [ACQ 

Send 

Meggitt  Defense  Systems 


MEGGiTT 


Air  Force  Flight  Test  Center 


War-Winning  Capabilities  ...On  Time,  On  Cost 


How  Today’s  Complexity 
Drives  Future  Range 
Requirements 


Brigadier  General  David  J.  Eichhorn 

AFFTC  Commander 


This  Briefing  is: 


30  Oct  2007 


UNCLASSIFIED 


Integrity  -  Service  -  Excellence 
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Future  Range  Requirements 


•  Cost  and  complexity  are  increasing 

•  Funding  is  decreasing 

•  Range  constraints  are  increasing 


Facing  Changes 


•  B-52  with  CALCM 

•  F-15  with  LRSOW 

•  B-2  with  SDBs 


Directed  Energy 
Hypersonic 
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Trends 


w 

*** 


o 


o 


GBU 

CBU 

WCMD 

JDAM 


LONGSHOT 

JSOW 

SDB 


TOMAHAWK 

JASSM 

JDRADM 


Future 


s'  Powered 


/  * 
s  ^ 


✓  / 


Glide 


Distance 


4 


Unit  Cost 


Complexity  of  Weapons  Tests 


□  r.T 

in  kj- 

~ .  ■  ■  -  i 
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4  k 

\f  Test  and  Training  Challenges 


•  Resource  contention 

•  Aging  fleet 

•  Mission  priorities 

•  Complexity 


Test  Ranges  Need 


•  Airspace  distance  over  land 

•  Restricted  use  for  safety  and  security 

•  Network  capabilities  and  bandwidth 

•  Infrastructure 
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Ranges  Today 


Surveillance/Electronic  Warfare 
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Range  Constraints  Today 


Other  Constraints  on  Today’s 
_ Testing 


Environmental 


Commercial 

Airspace 


Population 

Encroachment 


10 


Finding  Ranges  for 
Testing 


Reasonable 

Alternative(s) 


135  +  4 


41 


9 


4+ 
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Finding  Ranges  for 
T  esting 
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Considerations 


■ 


Nellii 


CcJdirtter 


GDE  -  f-G  left,  A5  nrri 
125  nm  SDB  Max.  Energy  PocTfint 
2CO  run  3CB  Max.  Energy  Footprint 
JASSM,  2GG  nmi 
dASSM-ER,  4CD  nrri  iWalranal) 

fl 
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Current  Hypersonic  Projects 


*  Test  Planning  underway 

-  X-37B  Orbital  Test  Vehicle 

•  Land  at  VAFB,  EAFB  Backup  -  2008 

-  X-51A  Scramjet  Demo  Vehicle  (Mach  5) 

•  B-52  Launch,  Pt  Mugu,  ocean  impact  -  2009 

-  FALCON  Blackswift  Study  (Mach  6) 

•  Horizontal  takeoff  and  landing  -  201 1 

-  Future  Responsive  Access  to  Space 
Technologies  (FAST)  -  2012 


Range  Safety 


W 

*** 


•  Public  safety  responsibility  rests  with  the  Range 
Commander 

•  Safety  guidelines  set  by  Range  Commander 

•  Requires  vehicle  situation  awareness  from  two 
independent  sources  during  total  trajectory 

•  Flight  termination  system  must  be  independent  of 
aircraft  systems 

•  Required  for  all  non-piloted  UAVs 
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Range 


W 

*** 


•  Where  to  fly  driven  by  vehicle  type 

-  Reentry  vehicle  landing  established  by  manned  Space 
Shuttle 

-  Air-Launched  vehicle  -  can  be  launched  required  distance 
from  landing  site 

-  Non-recoverable  -  can  be  launch  over  ocean 

•  Suffers  lost  ability  to  inspect  or  refly 

•  Programs  are  now  defining  need  to  recover 

-  Horizontal  or  vertical  takeoff  and  landing  is  the  challenge 

•  Vehicle  must  fit  the  takeoff  and  landing  sites  available 
AND  with  acceptable  corridors 

•  Data  Acquisition  sites  must  be  located  to  support  all 
potential  trajectories  to  support  data  collection  and 
continuous  situation  awareness  for  Range  safety 
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EA  Process 


W 

*** 


•  Requires  vehicle  characteristics  and 
trajectories,  including  envelope  expansion 

•  First  product  is  the  Quantitative  Risk 
Assessment  to  determine  range  safety 
acceptability 

•  Other  analysis  required  for: 

-  Sonic  booms,  commercial  air  traffic,  impact  to 
ground  test  sites,  etc 

•  EA  can  cost  $500k  and  take  2  years 

•  Test  Range  pre-defining  and  conducting  initial 
EAs  for  assumed  configurations  can  reduce 
time  and  cost  to  specific  projects 
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EAFB  Hypersonic  Test  Corridors 


■  Mach  8  Air-Launched  Research 
Vehicles 

■  400  nm  Risk  Assessment 
Completed 

■  825  nm  Risk  Assessment  in 
work 
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EAFB  Hypersonic  Test  Corridors 
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Latitude 


w 

*** 


32.0 


31.5 


31.0 


\pn  -  Pt  Mugu 


-130  -129 


-128 


-127  -126 


-125 


-124 


-123  -122 


-121 


-120  -119 


-118 


Longitude 


All  distances  calculated 
from  the  Launch  location 
120°  W,  33.5°  N 
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Future  Range  Needs 


Test 

Components 

Operational 

End-to-End 

Range 

Support 

Connectivity 

Ideal 

Test  and 
Training 

Airspace  and 
ground 
exclusive  test 

use 

Support  all 
tests  all  the 
time 

End  to  End  all 
parameters 

Reality 

Test  or 
Training 

Limited 
restricted  use 
airspace  and 
range 

Priorities  and 
support 

Priorities  and 
pick 

parameters 
and  through¬ 
put 
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Examples  of  Ongoing  and  Future 

Coordination 


•  Meeting  expanded  airspace  test  requirements 

-  Work  with  civil  aviation 

-  Narrow  test  schedule  requirements 

•  Improve  confidence  in  tests 

-  Proven  Flight  Termination  System 

-  Test  components  to  improve  trust  in  combined  system 

-  Identify  locations  with  reduced  potential  for  impacts 

•  Reduce  competition  for  Range  time 

-  Coordinate  training  and  test  scheduling 

•  Improve  testing 

-  Improve  test  methodology  and  tools 
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What  next? 


V 

*** 


•  Develop  flexible  mobile  test  infrastructure  for 
deployment  to  different  test  locations 

•  Test  at  varied  locations 

-  Some  currently  used 

-  Some  joint  agency 

-  Some  historically  not  used  for  tests 

•  Government,  industry,  and  the  public  must  work 
together  to  meet  test  requirements 
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Complexity  Drives  Future  Ranges 


*  Complexity  will  only  increase 

*  One-stop  shopping  for  all  tests  is  unrealistic 

*  Weapons  systems  costs  will  drive  test  and  training 

*  Safety  will  continue  to  be  number  one  requirement 

*  Testing  and  training  ranges  face  multiple  complex 
constraints 

*  Future  Range  requirements  will  be  met  by  coordination  and 
flexibility 
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Headquarters  Air  Combat  Command 


JSF  Range  &  Airspace  Requirements 


Maj  “Digger”  Davis 
HQ  ACC/A8F 
30  Oct  2007 


This  Briefing  is: 

UNCLASSIFIED 


Overview 


JSF  Program  Update 
JSF  “Family”  of  Aircraft 
JSF  Operations 
Integrated  Avionics  Suite 

•  Surface  Target  ID 

•  AESA  Radar 


•  EOTS 

•  DAS 

Range  Criteria 
Summary 


JSF  “101  ” 


•  USAF,  USN,  USMC,  and  several  other  countries  will  be 
fielding  JSF 

•  Single  seat,  multi-role  fighter 

•  Three  Variants 

•  USAF  Conventional  Take  Off  and  Landing  (CTOL) 

•  USMC  Short  Take  Off/Vertical  Land  (STOVL) 

•  USN  Carrier  Variant  (CV) 

•  USAF  purchase  is  for  1763  aircraft 

•  1-for-1  replacement  for  A-10/F-1 6 

•  JSF  will  enter  USAF  inventory  ~2010 

•  IOC -2013 


JSF  Family  of  Aircraft 


Span  (ft) 

35 

Length  (ft) 

50.5 

Wing  Area  (ft2) 

460 

Span  (ft) 

35 

Length  (ft) 

50.5 

Wing  Area  (ft2) 

460 

vs.  Legacy: 

2.5x  Range 
1.4x  Fuel/Payload 
Capacity 


Gun  Fairing 

F-16 


AV-8B 


vs.  Legacy: 

1 ,8x  Range 
2x  Fuel/Payload 
Capacity 


Span  (ft) 

43 

Length  (ft) 

50.8 

Wing  Area  (ft2) 

620 

Folded 


Span 
31.1  ft 


F/A-18C 


vs.  Legacy : 

2x  Range 
1.3  Fuel/Payload 
Capacity 


Weight  Empty  (lb)  26,664 
Internal  Fuel  (lb)  18,307 


Weight  Empty  (lb)  29,695 
Internal  Fuel  (lb)  13,400 


Weight  Empty  (lb)  29,996 
Internal  Fuel  (lb)  19,145 


JSF1101017 
JSF  Program  Overview 


AA-1  in  Flight  Test 


Status 

•  19  flights  to  date  (six  in  January) 

•  Plan  is  6  flights  a  month 

•  Next  flight  scheduled  late  Nov  07 


•  First  Flight  was  15  Dec  2006 


Objectives 

•  Risk  reduction/confirmation 

•  Basic  envelope  expansion 

•  Systems  integration 


JSF  Operations 

•  JSF  will  be  F-18/F-1 6-like 

•  60/40  mix  -  not  built  for  the  “phone  booth” 

•  Sensor  Management/Integration  intensive 

•  Active  Electronically  Scanned  Array  (AESA)  Radar  much 
more  capable  than  legacy 

•  Tactics  require  larger  amounts  of  airspace  to  train  realistically 

•  Legacy  fighters  are  also  being  upgraded  with  AESA 

•  “Normal”  operating  altitudes  will  be  in  FL300-FL400 

•  Does  not  preclude  low/medium  altitude  training  requirements 

•  “Embedded  Training”  will  change  range  requirements 

•  Strafe  only,  occasional  LGB/J-Series  weapons  delivery 

•  Will  require  very  high  fidelity  targets  for  Combat  ID 


Weapons  Carriage  Capability 


Station 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

Store 

A/A 

A/A,  A/S 

A/A,  A/S 

A/A,  A/S 

A/A 

A/S 

A/A 

A/A,  A/S 

A/A,  A/S 

A/A,  A/S 

A/A 

Weight 

300 

2,500 

5,000 

2,500 

350 

1,000  * 

350 

2,500 

5,000 

2,500 

300 

1000#  1000#  1000#  1000# 

STOVL  STOVL  STOVL  STOVL 


*  Growth  option  for  CTOL 


Stores 


ertified  During  SDD 

CTOL  Internal  Gun  P 


Store  Fully  Certified  During  SDD 


EXTERNAL  WEAPONS 

- L 


INTERNAL 


EXTERNAL  WEAPONS 


GBU-32  JDAM  1,000-lb 
(IVK-83/BLU-1 1 0  Warhead) 


GBU-10  Paveway  II  2,000-lb  LGB  (IVK-84  Warhead) 


Stormshadow 


GBU-38  JDAM  500-lb 
(IVK-82  Warhead) 


GBU-12  Paveway  II  500-lb  LGB 
(IVK-82  Warhead) 


GBU-24A/B  Paveway  III  2,000-lb  LGB  (IVK-84  /  BLU-109  Warhead) 


AGM-158  JASSM 


GBU-31  JDAM  2,000-lb 
(IVK-84  Wbrhead) 


GBU-16  Paveway  II  1,000-lb  LGB  (IVK-83  Warhead) 


MXU-648/CNU-88  Baggage  Pod 


IVK-83  BLU-110  LDGP  1,000-lb  LDGP 


AGM-154A/CJSOW  Glide  Bomb 


IVK-83  BSU-85  HDGP 


AGM-154A/C  JSOW Glide  Bomb 


AIM-1 20B/C  AIVRAAM 


CBU-1 03/1 04/1 05  WCIVD  GBU-38  JDAM  500-lb 

(IVK-82  Wbrhead) 


GBU-31  JDAM  2,000-lb 
(IVK-84  Warhead)  .  -fr 


Brimstone/ Joint 
Common  IVEssile 


IVK-84  2,000-lb  LD/HDGP 

- s 


GBU-31  JDAM  2,000-lb 
(BLU-109  Warhead) 


IVK-84  BSU-50  Ballute  2,000-lb  HDGP 


AIM-9X  Sidewinder 


GBU-32  JDAM  1,000-lb 
(IVK-83/BLU-1 1 0  Warhead) 


AIM-120C  AIVRAAM 


BDU-57/58/60 


AIM-132  ASRAAM 


Laser-Guided  Training  Round 


GBU-12  Paveway  II  500-lb  LGB 
(IVK-82  Warhead) 


Weapons  Currently  Under  Development 


GBU-31  JDAM  2,000-lb 
(BLU-109  Warhead) 


IVK-82  500-lb  LD&  HD 


UK500#  PGB 


IVfssionized  Gun 


Phase  I  SDB 


CBU-99/100  Rockeye  II  CBU_103/104/i05WCIVD 
Ouster  Munition  vvuivu 


Brimstone/Joi  nt 
Common  IVEssile 


IVK-76/IVK-58/BDU-48 


AIM-132  ASRAAM 


Lockheed  Martin  Aeronautics  Company 


DISTRIBUTION  STATEMENT  A.  Approved  for  public  release;  distribution  is  unlimited. 


APG-81  Radar  Advanced  Electronically  Scanned  Array 

Interleaved  Search  &  Track 


Lockheed  Martin  Aeronautics  Company 


DISTRIBUTION  STATEMENT  A.  Approved  for  public  release;  distribution  is  unlimited. 


JSF  Approved  General  Briefing  Oct  2003  -  10 


SAR  Maps  of  NAS  Patuxent  River 


Legacy  Resolution 


SAR  Maps  of  NAS  Patuxent  River 


High  Resolution 


Targets  at  NAS  Patuxent  River 


Legacy  Capability 


JSF  Capability 


Long  Range  SAR  Imaging 


BIG  SAR  With  Auto  Target  Cueing 

(ATC) 


Automatic  Target  Cueing 


Candidate  targets 


Military  targets  recognized 
Non  military  targets  discarded 


Active  Electronically  Scanned  Array  (AESA)  Radar 


Allows  Zoom 
In/Out  Without 
Additional 
Radiation  Time 


GMTI  Mode 


•Superimposed  on 
SAR  Map 


•Capable  at  Stand 
Off  Ranges 


Advanced  Internal  Electro-Optical 
Targeting  System  (EOTS) 


•  Internally  Mounted 

•  Long  Range,  High  Resolution 

•  NAVFLIR,  Targeting  FLIR,  IRST  Functions 

•  Digital  Continuous  Zoom 


JSF  Program  Overview 


EO 

Targeting 

System 


Distributed  Aperture  System  (DAS) 


•  360  degree  FOV 

•  Internally  Mounted 

•  AAA  Firing  Detection 

•  Threat  Aircraft  Detection 

•  Missile  Launch  Detection 

•  Track  Wingman 

•  NAVFLIR  Functions 

•  Integrated  With  HMD 


JSF1 101055 
JSF  Program  Overview 


LEVEL  1  CRITERIA 

LEVEL  2  CRITERIA 

RANGE/ AIRSPACE 

RUNWAY 

Distance  to 
training  areas 

Number 

AG  Range 
Capacity 

Width 

Range  Size  AG  1 

Length 

A-G  Range 

Instrument 

Altitude 

Approaches 

Range 

Capabilities 

STOVL  Ops 

Range  Capacity  1 
AA 

RAMP  SPACE/FIt  Line 

Range  Size  AA  1 

Parking 

A-A  Range 
Altitude 

Arm/Dearm  Pad 

WEATHER 

AUX  FIELD 

Main  Base 

Operational  Availability 

Range 

Distance 

Aux  Field 

Altitude 

FIELD  ELEVATION 

CARRIER  OPS 

FLD  ELEV 

Distance 

TEMPO 

AIRSPACE  PLUS 

Flight  Ops 

Airspace  Capabilities  ’ 

CURRENT  MISSION  ' 

Low  Level  Routes 

SFO 

Air  Refuel 

ENVIRON 

Emissions 

Noise 

Criteria 


•Criteria  used  to  determine  base 
suitability  on 

•  Level  I  are  fixed  (can’t  change) 

•  Level  II  require  MILCON  to 
fix/change 

•  Level  III  are  business  case  to  be 
evaluated  during  Site  Surveys 

•  Air  Staff  /  AETC  /  ACC  /  USN  / 
USMC/ UK  input 

•Educated  subjective  assessments 
are  required 


Level  I  Criteria 


CRITERIA/BASE 

Green 

Yellow 

RED  " 

RAN  G  E/AI RS  PACE 

Distance  to 
training  areas 

<  120  nm  (20 
minutes) 

- 

>120  -  <  150 

- ^ 

>  150  nm 

AG  Range 
Capacity 

>4  ranges  available 
for  simultaneous  use 

<  4  ranges  available  for 
simultaneous  use 

Range  Size  AG 

>  1600  sq  mi 
(40  nm  x  40  nm) 
collocated  in/beside 
MOA 

250  <  sq  mi  <  1600  not 
collocated  with  a  MOA 

<  250  sq  mi 
(25  nm  x  1  □  nm) 

A-G  Range 
Altitude 

>  30  ,□□□  ft 

20.000  <  altitude  <30  ,□□□ 

<  20  ,□□□  ft 

Range 

Capabilities 

Full-Scale  weapons/ 
Impact  scoring  and 
Threat  Emitters 

Inert  weapons  and  limited 
threat  emitters,  no  Scoring 

No  inert  capability  and  only 
limited  threat  emitters 

- 

Range  Capacity 
AA 

>  4  A- A  ranges 
available  for 
simultaneous  use 

<  4  ranges  available  for 
simultaneous  use 

Range  Size  AA 

>.  3200  sq  mi 
(30  nm  x  40  nm)  in 
MOA 

1  SCO  <  sq  mi  <  3200 

<  1  800  sq  mi 
(30  nm  x  60  nm) 

A- A  Range 
Altitude 

Sfc  floor  to  50000 

Surface  floor  to  >  25K  block 

<  25k  foot  block;  no  areas  ^ 
to  sfc 

WEATHER 

>  3000  &.  3mi 

>  3000  &  3  mi 

>  3000  &  3  mi 

Main  Base 

>.  300  days 

>.  200  days 

<  200  days 

Range 

>.  250  days 

>.  200  days 

<  200  days 

Aux  Field 

>  250  days 

>  200  days 

<  200  days 

FIELD  ELEVATION 

FLD  ELEV 

<1000  ft  MSL  will 
sufficiently  simulate 
conditions  for  carrier 

ops 

>100CT  -  <3000 1  MSL 

- ^ 

>3000  MSL  unacceptable 

TEMPO 

- ^ 

Flight  Ops 

No  restrictions  to 
training  production  at 
home  field,  aux  field 
or  ranges 

- ^ 

Unable  to  meet  training 
production  requirements 

CURRENT  MISSION 

Compatible  or  can  be 
moved 

Mission  can  not  be  moved 
or  operate  with  JSF 

Summary 


•  Very  capable  sensor  suite  will  require  additional  airspace 
to  realistically  train 

*  Begin  requesting  additional  airspace 

*  Preferably  10K  and  up  w /  100x50  mile  chunks 

*  “J”  Series  weapons  capability 

*  Begin  Environmental  Impact  Reports  (post  BRAC) 

*  Priority  is  for  Test  then  Training  then  Ops 

*  Range  maintenance  will  shift  from  “disposable”  targets  to 
very  high  fidelity  targets 


Future  DE  or  Laser  tgts? 


Questions 


Backup  Slides 


♦  My  Purpose 

♦  Provide  annual  update  to  the  membership 

♦  Review/Inform  membership  on  application 
procedures 

♦  Solicit  your  continued  support  by 

♦  Identifying  qualified  applicants 

♦  Providing  continued  financial  support 


Memorialize  Hugh  Harris 

Provide  Financial  Assistance  to  Eligible 
Students 

Encourage  Interest  in  Engineering/Science 


In  30  Years  US  Public  Education  Dropped 
from  No.  1  in  the  World  to  No.  29 

♦  College  graduate  engineers  continue  to  decline 

All-Science  Degrees  (%  of  total  awarded) 

♦  Korea:  37.8% 

♦  Mexico:  28.1% 

♦  US:  17.6% 


♦  Established  in  1991 

♦  First  Scholarship  Awarded  in  1992 


♦  One  $1000  Award  in  ’92 

♦  Increased  to  seven  in  2000 

♦  Awarded  $44K  to  date 


♦  This  year’ s  winners  ($  1 000  each) 

♦  Brittany  Standley:  Univ.  of  FL,  Chemistry 

♦  Christina  Sheperd:  Univ.  of  FL,  Engineering 

♦  Jacob  Bums:  Univ.  of  FL,  Chemical  Engineering 

♦  Jared  Spaniol:  Penn  State,  Plastics  Engineering 

♦  Kevin  Thompson:  Univ.  of  FL,  Mechanical  Engineering 


♦  20  January:  Members  identify  applicants 

♦  1  February:  Mail  info  packets  to  applicants 

♦  15  March:  Applications  to  Scholarship  Committee 

♦  1  April:  Scholarship  Committee  ranks  applicants 

♦  10  April:  Executive  Committee  determines  number/amount 
of  scholarships 

♦  Mid-August:  NDLA  issues  scholarship  grants 


Citizen 

looI  senior  or  graduate 

to/enrolled  in  accredited  4  year  college 

;  technical  career 

ering:  Aerospace,  Chemical,  Electrical,  Civil,  Computer 
e,  Industrial,  Mechanical 

1  technical  fields:  Physics,  Chemistry,  Mathematics, 
re  Engineering 


♦  Sponsored  by  Targets/Ranges  Division  member  (individual 
or  corporate) 

♦  Sponsored  by  Gulf  Coast  Chapter 

♦  Recipients  of  full  scholarships  (military  academy,  ROTC, 
etc.)  are  ineligible 

♦  Enrollments  in  2-year  community  colleges  are  ineligible 

♦  Complete  by-laws  are  available  upon  request 


♦  Identify  Potential  Applicants 

♦  Notify  Scholarship  Committee 

Cort  Proctor 
1542  Glenlake  Circle 


Niceville  FL  32578 


email: 


>roctor@  gomicrosystems .  c  om 


phone:  (850)  240-4909 

♦  Ensure  continued  donations  (corporate/individual) 

♦  Fund  Status  -  $52,740 

♦  Funds  Administered  by  NDIA  HQ. 


NDIA’s  Gulf  Coast  Chapter 


THANKS 


? 


DOT&E’s 
Targets  Overview 


Dennis  Mischel 
(Josh  Messner) 
DOT&E  -  Targets 


Target  Program  Status 


Missile 

Towed 

Supersonic 

Full  Scale 

"Fighter  size" 


■ 

Ballistic 

f\ 

Missile 

IH 

| 

A 

(  Submerged  mm 

ID 

m 

H 

Seaborne 

fi 

FY08  DOT&E/AT&L 
5th  Generation 


■mure  1  &t=  Kequrfements' 

•  Pat  Burris 
Concept  Design 

/  Roger  Hayes/Pat  Burris 

/  \ 


Subscale 


"Cruise/Utility" 


Ground 


Auxiliary 


Systems 


Attack  & 


T  -  Threat  Realism 
P  -  Procurement 
O  -  Other 


Red  -  Critical  Issue 

Yellow  -  Concern 

Green  -  No  Significant  Issue 


Target  Management  Initiatives 

FY08  TMl  Projects 


•  DOT&E  Directed 

-  5th  Generation  Full  Scale  Aerial  Target 

-  Target  Control  Study 

•  Service  Executed 

-  Navy 

•  SLACE 

•  CPAM 

-  Air  Force 

•  ACM  Target 

-  Other  On-Going  Efforts 

•  Realistic  Low  Cost  Target 

•  Navy  Subscale  Flight  Demonstration 

•  Common  Interface  Demonstration 

•  Multi-spectral  Mobile  Ground  Target  System 


Less  projects  but  with  more  OSD  focus 


Summary 


•  Significant  progress  within  targets  in  FY07 

-  Start  of  Threat  D  program 

-  Start  of  QF-1 6  program 

•  TMI  Program 

-  Study  department-wide  issues 

•  5th  Generation  Target 

•  Target  Control 

-  Addressing  Service  issues 

•  Torpedo  targets 

•  Mobile  ground  targets 

•  Advanced  Cruise  Missile  (ACM)  -  TARGET? 


Background 


Fighter  Aircraft  from  Around  the  World  •  2007 
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DoD’s  Fighter  Size  Target 
Program 


Current 


5th  Gen 


5th  Generation  Full  Scale  Aerial 

Target  Study 


PDM  II 

•  Directed  Study  of  required  5th 

Generation  Requirements 

-  Stealth 

-  Maneuverability 

-  Speed 

-  Payloads 

Report  stated  an  additional  study  was  needed 

DOT&E/AT&L  Study 

•  Future  test  requirements 

•  Commercial  cost  models 

•  Affordable  prototype? 

Report  due  in  March  to  potentially  effect  POM 

Involvement 

•  Air  Force  (AFA,  AFRL,  ACC,  AAC) 

•  Navy  (NAVAIR) 

•  Cost  Team  (Air  Force  and  IDA) 

•  Industry  (Cirrus,  Swift,  Eclipse,  Adam) 

Target  Control  Study 


Defense  Science  Board  Report 

“The  Task  Force  can  envision  the  gradual 
introduction  of  common  control  elements  into 
each  range  to  provide  an  increasing  degree  of 
interoperability,  test  flexibility,  and  lower 
operational  costs.” 

Prior  common  control  systems  have  failed 

Navy  Lead  DoD  Study 

LEW  Warfare  Memo 

•  Identify  joint  common  elements 

•  Open  Architecture 

•  Open  Source  Software 

•  Protocols  and  Standards 

Feasibility  report  due  in  March 


Involvement 


•  Air  Force,  Navy  and  Army 
•OSD  (TRMC,DT,  DDRE) 


Target  Management  Initiative 
New  Start  Project 

SUBMARINE  LAUNCHED  COUNTERMEASURE  EMULATOR  (SLACE)  DESIGN  STUDY 

Project  Description: 

•  Identify  SLACE  requirements,  design 
approaches  and  options,  and  submarine 
launch  certification  requirements 

•  Develop  SLACE  performance  specifications 

•  Conduct  feasibility,  cost,  and  design 
tradeoff  analyses 

•  Recommend  an  optimum  SLACE  design 
approach 

•  Execute  a  preliminary  system  level  SLACE 
design 

•  Deliver  preliminary  system  level  design 
package 

Project  Requirement: 

SLACE  vehicles  are  required  to  support  FY10 
OPTEVFOR  operational  test  of  CBASS 
torpedo  and  ARCI  sensor  systems  in  the 

presence  of  mobile  countermeasures  Proposal  Endorsement: 

OPTEVFOR  will  endorse  proposal 


Other  Sources  of  Funding:  None 


Project  Director: 

Clarence  Ching  /  NUWC  Div  Keyport  /  Comm:  (360)  396-1099  /  Email:  clarence.ching@navy.mil  /  Navy 


Target  Management  Initiative 

New  Start  Project 

CPA  PASSIVE  MEASUREMENT  (CPAM)  MINI-ARRAY 


Project  Description: 

•  Identify  Closest  Point  of  Approach  (CPA) 
passive  measurement  requirements 

•  Develop  CPAM  mini-array  performance 
specifications 

•  Conduct  feasibility,  cost,  and  design 
tradeoff  analyses 

•  Identify  most  likely  CPAM  mini-array 
design  approach(es) 

•  Design,  fabricate,  assemble  mini-array 
candidate(s) 

•  Bench  test/ln-water  test  mini-array 
candidate  performance 

•  Identify  suitable  mini-array  candidate(s) 
that  meet  CPAM  performance  specs 

Project  Requirement: 

FY11  Containerized  Countermeasure  Anti- 
Torpedo  passive  attack  development 
spiral  mandates  Torpedo  Proximity 
Scoring  System  (TPSS)  passive  CPA 
measurement  upgrade 


Other  Sources  of  Funding: 

PMS  415  -  $150K 
ONR  -  $150K 
Total  -  $300K 


Proposal  Endorsement: 

PMS  415  and  ONR  endorse  proposal 


Project  Director: 

Clarence  Ching  /  NUWC  Div  Keyport  /  Comm:  (360)  396-1099  /  Email:  clarence.ching@navy.mil  /  Navy 


Director.  Operational  Test  and  Evaluation 

Target  Management  Initiative 


Multi-spectral  Mobile  Ground  Target  System 

(MMGTS) 


System  Description  and  Capabilities 


Summary 


For  more  information,  contact; 
Mr.  Joshua  Messner 
DOT&E  Target  Resources 
Joshua.messner@osd.mil 
page<J?hone:  (703)  681  -  5502  12 


Target  Management  Initiative 

New  Start  Project  ? 


New  Mission  for  Advanced  Cruise  Missile 
Drone  Feasibility  Study 


Project  Description 

*  Feasibility  Study  to 
determine  if  Advanced 
Cruise  Missiles  may  be 
retrofitted  to  become  air 
drone  to  meet  future  target 

requirement 


Robert  Dang;  Tinker  AFB,  706  MSUS.  Robert.Dang(a)tinker.af.mil, 


Defense  Science  Board 

2005  Report  on  Aerial  Targets 


Recommendations  on  Full-Scale  Targets 

1.  Immediately  develop  a  drone  replacement  for  the  QF-4  using  an  existing 
aircraft  platform.  Seek  to  eliminate  requirements  for  man-rating.  (U.S. 
Air  Force) 

The  Task  Force  views  this  as  a  straightforward  process  that  will  fill  our  mid¬ 
term  needs.  The  Task  Force  sees  little  need  for  lengthy  investigations,  so  no 
gap  in  our  mid-term  capability  should  occur. 

2.  Immediately  begin  a  concept  demonstration  of  a  new,  unmanned,  full- 
scale  drone  that  can  capture  important  features  of  advanced  fighter-size 
aircraft.  (U.S.  Air  Force) 

A  modest  investment  here  will  serve  to  sort  out  the  possible  approaches  and 
put  us  on  a  path  to  produce  the  next-generation  full-scale  drone  to  deal  with 
testing  against  advanced  aircraft. 


NDIA  2007 

“Real-Time  Trajectory  Planning  (RTTP)  for  Targets” 

Luis  E.  Alvarado,  PROTEUS  &  Manuel  Soto,  UNITECH 


“RTTP  in  Action-MQM107E  Simulation” 


Project  Description 

□  Develop  a  RTTP  to  safely 
generate  target  presentation 
profiles  in  real-time. 

□  Demonstrate  application  of  Al 
and  a  high  resolution 
environmental  DB  to  threat 
presentation  management 

□  Reduce  man-hours  required  to 
develop  flight  profiles,  reduce 
RCO  workload  and  increase 
mission  flexibility. 

□  Brings  threat  management 
system  closer  to  allowing  project 
personnel  to  safely  control  target 
presentations. 
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NDIA  2007 

Real-Time  Trajectory  Planning  for  Targets 


■naff  UnnF  r  -.r-k 


LL CJUK  I  LiLKJL 

a:o-l  i  r 


roatnpn  (Garvin  > 


3  T-T  -!.L  LL  :5  DL'i  CUF  SEC 

i  - ,-:t; .  :■  i ,  :■  u.  j  n:.u  v 

:  -'iC .  IJ  j.v  10.  o  jc.  o  . 

a  - 5 _ 5  -i.:  o.:i  ic.o  : 


-c-jsi 


■jnui 


■1>T  — 

C'j  JK-:i H;qJ 

rj  Xi00:5i 


SCL  I.T  DL“:-  DLTv 


■  . 


bn5 

MG,  Oft 


n’n1!' 

TFF 

504,01 


f  L- 


-■£L  V= 

59-1 . 1 


FV  F  .-,7 
FFS 

70F..X 


reci^i  .7 


“•RAF r  TT“iri  ?nno.c 

WL-TD  4  | 
rLTO  5-1CT 


■:i  f  dmc  r.;i  ccuversc  -  gc- 
•:i  V.x=<?FF  F  -liJfJbEDIX 
:  I  ULf,v  =>:,■■■ .  .‘UN  .  ;  .  L 

jj  -  l:hf  ai+iF'Lfc  i  - 

a  I  T\  AKKJrt 

■:.i  ai  1 1  ■  j 


“RTTP  in  Action-QF4  Simulation” 
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RTTP  Trajectory  3D  Plot 
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Path  Planner  Algorithm  -  Flight  Paths  at  7000  feet 
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Briefing  Outline 

“Real  Time  Trajectory  Planning 


□  DFCS 

□  Problem  Statement 

□  Project  Overview 

□  RTTP  Hardware  and  Software 

□  Simulation  Results 

□  Future  Work 

□  Questions 


DFCS 


The  RTTP  was  integrated  into  the  Drone  Formation  Control  System. 

The  DFCS  is  a  target  control  system  at  WSMR.  Its  mission  is  to  control 
single  and/or  multiple  unmanned  full-scale  and  sub-scale  targets  for  the 
Army  to  test  and  evaluate  new  threat  systems  under  different  scenarios. 
DFCS  can  control  the  QF-4  full-scale  target,  the  BQM-34A  and  MQM- 
107  aerial  targets  and  ground  targets  such  the  M-60  and  T-72  tanks 
and  the  M-812  five  ton  truck. 

1  Simulation  -  Very  accurate  6-DOF  models  for  all  aerial  targets 
1  Navigation 

>  Use  weighted  LSQ  filter  to  process  Distance  Measuring  Equipment  (DME)  data 

>  Use  Kalman  filter  to  derive  velocity  and  target  accelerations  from  GPS  position 
data;  use  target  acceleration  and  telemetry  to  propagate  target  position  during 
GPS  data  link  outages. 

1  Guidance  -  Flight  Pattern  guidance  and  Waypoint  guidance 

1  Control  -  Ground  system  handles  the  low  frequency  loops,  the  autopilot  handles  the 
high  frequency  control.  Both  use  PID  and  Non-Linear  control  techniques. 


Problem  Statement 


□  The  Guidance  Algorithms  presently  used  by  target  control  systems 
utilize  flight  patterns  (FP)  composed  of  circular  arc  segments  and 
straight  segments.  These  FP  must  be  created  prior  to  the  mission. 
Present  target  control  systems  have  the  capability  to  translate  and 
rotate  these  patterns  in  real  time,  however  changing  the  geometry 
and  symmetry  of  these  patterns  is  a  very  cumbersome  process  that 
cannot  be  safely  done  in  real  time. 

□  These  target  control  systems  do  not  have  the  capability  to 
automatically  generate  flight  trajectories  that  are  safe  to  fly  at  low 
elevations  over  mountainous  terrain  and  avoid  flying  over  pre-defined 
no-fly  zone  areas. 

□  The  mission  operator  will  have  the  capability  to  generate  flight  pattern 
profiles  in  real  time  by  simply  providing  the  start  and  termination 
coordinates  of  the  desired  pattern. 


Project  Overview 

DFCS  Typical  Man-Made  Flight  Profiles 
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Project  Overview  (cont) 
DFCS  Controls  and  Displays 


Project  Overview 
DFCS/RTTP  Architecture 


DME  or  GPS 


Project  Overview  (cont) 


□  The  DFCS  communicates  with  the  RTTP  via  UDP.  The  DFCS 
controller  can  control  RTTP  functions  via  keyboard  commands 
entered  at  the  controller’s  console. 

□  Automatically  selects  the  best  path  given  a  starting  point  and  the 
goal.  The  best  path  decision  is  based  on  a  cost  function  that 
includes,  terrain  information,  aircraft  velocity,  and  no  fly  zone 
areas  such  as  range  boundaries  and  optical  sites. 

□  Uses  splines  constructed  of  straight  segments  and  variable  size 
radius  arc  segments  to  develop  flyable  paths.  The  turn  radius 
(R)  is  proportional  to  the  target  ground  speed  (Vg)  for  a  given 
target  bank  angle  (  0  )  and  vertical  acceleration  (Az) 

□  Uses  the  A*  algorithm  to  determine  best  path  based  on  DTED 
level  2  data  and  pre-determined  no-fly  zone  areas. 


Project  Overview  (cont) 
A*  Algorithm 


□  Search  Graph  -  a  2D  plane  at  elevation  h  =  UAV 
MSL  altitude,  partitioned  at  intervals  equal  to  the  UAV 
turn  radius 

□  Path  Returned  -  NULL  or  a  series  of  nodes  linking 
the  start  location  and  the  destination  location 

□  Evaluation  function  -  orders  the  nodes  for  expansion 
(the  sum  of  cost  and  heuristic  functions) 

□  Cost  function  -  Obstacle  Avoidance,  Minimum  AGL, 
Start  and  Destination  Headings,  Penalizes  locations 

□  Heuristic  function  -  2D  Euclidean  distance  on  h  = 
UAV  MSL  altitude  plane 


Project  Overview  (cont) 
Flight  Pattern  Generation 


□  Iterative  A*  Search  -  Discards  A*  routes  that 
are  not  maneuverable  by  the  UAV 

□  Waypoints  -  Output  processed  from 
maneuverable  A*  route 

□  Flight  Pattern  -  Output  processed  from 
waypoints 


Project  Overview 
RTTP  Commands 


PATH  ASTAR 

Request  FP  from  RTTP  with  specific  attributes:  target  #,  initial 
route  position,  initial  true  heading,  FP  altitude,  final  route  position 
and  heading,  minimum  FP  AGL  allowed,  maximum  expected 
target  ground  speed. 

ADD  ASTAR 

Request  FP  from  RTTP  with  the  following  attributes:  target  #,  final 
route  position  and  heading,  minimum  FP  AGL  allowed,  maximum 
expected  target  ground  speed. 

The  start  position  and  flight  pattern  altitude  and  initial  FP  heading 
are  equal  to  the  position,  heading  and  altitude  of  the  target  at  the 
time  the  command  is  entered. 

SEG  ASTAR 

Request  FP  from  RTTP  with  the  following  attributes:  target  #,  final 
segment  number,  minimum  FP  AGL  allowed,  maximum  expected 
target  ground  speed.  The  start  position  and  flight  pattern  altitude 
and  initial  FP  heading  are  equal  to  the  position,  heading  and 
altitude  of  the  target  at  the  time  the  command  is  entered.  The 
final  FP  heading  is  the  heading  of  the  start  segment  on  the 
connecting  FP. 

ENA  ASTAR 

Enable  UDP  communication  between  RTTP  and  DFCS 

INH  ASTAR 

Inhibits  UDP  communication  between  RTTP  and  DFCS 

Project  Overview  (cont) 


□  The  generated  flight  patterns  are  displayed  on  the  DFCS  consoles. 

□  The  operator  has  the  capability  to  delete  unwanted  flight  patterns  and 
re-generate  any  other  pattern  in  real  time. 

□  The  RTTP  can  also  be  used  to  generate  flight  patterns  in  off-line  mode; 
prior  to  the  actual  mission.  The  generated  patterns  can  also  be  saved 
into  files  and  retrieved  at  any  point  in  time  per  user  request. 

□  The  RTTP  co-exits  with  legacy  DFCS  guidance  and  control  algorithms 
including  with  the  DFCS  nap-of-the  earth  algorithm  named  DRAPE. 
Once  the  FP  is  generated  by  RTTP,  the  automatic  control  is  done  using 
legacy  DFCS  control  algorithms  to  control  the  speed,  cross  track  and 
the  altitude  of  the  target. 


Project  Overview  (cont) 


□  The  operator  has  the  capability  to  change  some  of  the  cost  function 
parameters  in  real  time  based  on  desired  mission  objectives  (i.e. 
desired  target  altitude  above  ground  level,  maximum  target  speed, 
and  minimum  AGL  altitude  allowed. 

□  Presently,  the  RTTP  process  resides  in  a  separate  Windows  based 
computer.  This  computer  is  designed  to  act  as  a  server  for  any  target 
control  system  that  uses  legacy  DFCS  flight  pattern  guidance  and 
control  algorithms;  TCS,  GRDCS  and  TTCSU. 

□  The  RTTP  will  protect  the  operator  against  selecting  start  and 
destination  points  that  do  not  make  any  sense. 


RTTP  Hardware  and  Software 


□  Dual  core  3.5  GHZ  Windows  based  PC,  2  gigabytes  of  memory 

□  Windows  XP 

□  C++  00  Design 

□  DTED  Level  2  data 

□  Applicable  to  DFCS,  TCS,  GRDCS  or  TTCSU 


RTTP  Test  Bed 


A*  Path  generation  over  WSMR  using  computer  mouse 


RTTP  Simulation  Results 


•  Plot  1  shows  a  3D  plot  of  the  path  generated  by  the  RTTP  algorithm.  The  SEG 
ASTAR  command  was  used  to  generate  a  path  between  two  existing  flight 
patterns. 

•  Plot  2,  subplot  1 ,  shows  terrain  underneath  pattern  below  FP  altitude 

•  Plot  2,  subplot  2,  shows  target  AGL  altitude  stayed  above  the  minimum 
AGL  allowed. 

•  Plot  3  shows  the  terrain  elevations  close  to  the  target. 

•  Plot  4,  subplot  1 ,  shows  the  cross  track  error  during  flight.  The 
maximum  error  was  >  500  feet. 

•  Plot  4,  subplot  2,  shows  the  roll  command  is  limited  to  60  degrees. 

•  Plot  4,  subplot  3,  shows  the  normal  accelerations  stayed  below  2.5  Gs 

•  Plot  5,  subplot  1 ,  shows  the  target  stay  with  the  rabbit;  small  along 
track  errors. 

•  Plot  5,  subplot  2,  shows  slight  speed  variations  from  the  commanded 
speed  of  600  fps. 

•  Plot  5,  subplot  3,  shows  good  altitude  control. 


Simulation  Results  (cont) 
Conclusion 


□  Cross  track  can  be  considerably  improved  by  making  the  commanded 
(rabbit)  speed  at  least  10%  lower  than  the  expected  flight  pattern  speed 
used  to  generate  the  pattern.  This  would  insure  that  the  flight  pattern 
turn  radii  are  large  enough  for  the  target  to  stay  on  the  pattern  during 
turns. 

□  The  patterns  generated  by  the  RTTP  are  flyable  and  safe 


H  in  Feet 


Y-Coordinate 


7000 

6000 


Simulation  Results 
Plotl 


Path  Planner  Algorithm  -  Flight  Paths  at  7000  feet 
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Simulation  Results  (cont) 
Pattern  at  7000  feet  MSL  -  Plots  2  and  3 


Target,  Flight  Pattern  and  Terrain  MSL  Altitude  -  Flight  Paths  at  7000  feet 


Terrain  beneath  Path  Selected  -  Flight  Paths  at  7000  feet 


Simulation  Results  (cont) 
Pattern  at  7000  feet  MSL  -  Plots  4  and  5 


Cross  Track  Error  -  Flight  Paths  at  7000  feet 


Roll  Angle  -  Flight  Paths  at  7000  feet 


Along  Track  Error  -  Flight  Paths  at  7000  feet 
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More  Simulation  Results 
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RTTP  Future  Work 


□  Improve  RTTP  heuristic  function  to  avoid  getting  so  close  to  the 
mountains  when  not  required. 

□  Incorporate  target  visibility  and  obscuration  requirements  to  path 
generation. 

□  Control  path  length  and  consequently  control  time  of  arrival  of 
target  to  destination  point  to  achieve  target  synchronization. 

□  Upgrade  user  interface  -  (i.e.  touch  screens) 


□  Make  RTTP  operational 


Response  to  Questions 


QUESTIONS  ? 

CONTACTS 

-  Luis  E.  Alvarado,  505-678-4885 
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Direction  To  Proceed  with  CRUS 
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OFFICE  OF  THE  SECRETARY  OF  DEFENSE 
WASHINGTON,  DC  £0301 


APR  i 


:  Z007 


MEMORANDUM  FOR  AIR  FORCE  ACQUISITION  EXECUTIVE 


Subject:  Test  and  Training  Inter  dependency  Initiative — Common  Range  Integrated 
Instrumentation  System  Lead  Acquisition  Agent 

The  Office  of  the  Secretary  of  Defense  Test  end  Training  Interdependency  Initiative 
memorandum  dated  September  7,  2006,  directed  the  development  of  airborne  instrumentation 
suitable  for  both  test  and  training  as  the  first  application  of  a  corporate  strategy  to  pursue 
interdependent  developments  for  overlapping  functional  areas.  We  request  that  the  Deputy 
Program  Executive  Officer  fot  Weapons  at  (be  Air  Armament  Center  be  designated  the  lead 
acquisition  agent  (LAA)  for  the  development  of  this  system  under  the  Air  Force-lad  Common 
Range  Integrated  Instrumentation  System  (CRI1S)  project  within  the  Central  Test  and 
Evaluation  Investment  Program  (CTEIP). 

The  LAA  rmm  incorporate  the  concept  of  test  and  training  technical  "interdependency11 
into  the  acquisition  strategy.  This  is  defined  M  (be  development  and  fielding  of  test  and  training 
capabilities  lhai  are  fiscally,  functionally,  and  technically  mutually  dependent  We  will  conduct 
progress  reviews  on  how  well  (his  interdependency  is  implemented  in  CRUS  planning  and 
development,  as  well  as  the  extent  to  which  the  project  leverages  ongoing  test  and  training 
instrumental i on  developments  and  legacy  capabilities.  The  CTEIP  will  fund  developments  10 
meet  common  lest  and  training  requirements  and  test  specif  c  requirements.  Training  funds 
(Joint  and/or  Sendee)  will  be  used  to  meet  requirements  specific  to  (he  naming  community 

We  ask  the  Air  Force,  as  the  lead  Service  for  CRUS,  to  secure  agreements  among 
participating  Services  to  program  sustainment  and  configuration  management  costs  We  also 
request  the  LAA  to  provide  * 

the  CTEIP  Program  Manager,  with  a  program  plan  within  ninety  days  of  dns  memorandum  foT 
review  by  our  team.  In  closing,  we  would  like  to  thank  |  Executive  Director 

Air  Armament  Center,  for  her  work  in  coordinating  this  important  initiative, 


Origifjat  Sigf  ied 

Deputy  Under  Secretary  of  Defense 
for  Readiness 
OUSEKP&R) 


QrigHral  Signed 

Director 

Test  Resource  Management  Center 
OU3D(AT&L) 


Origin^  Signed 

Principal  Deputy  Director 
Operational  Test  and  Evaluation 
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Major  Range  and  Test  Facility  Base  (MRTFB) 

and  Initial  Beddown  Location 
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Air  Force  Air  Warfare  Center 
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Naval  Air  Warfare 
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Vandenberg  AFB 


Naval  Air  Warfare 
Center,  Point  Mugu 


Air  Force  Flight  Test 
Center,  Edwards  AFB 


Utah  Test  &  Training  Range 

Dugway  Proving  Ground 


Yuma  Proving  Ground 

Electronic  Proving 
Ground,  Ft.  Huachuca 


T^T  ■  Purple  Text  Denotes  Beddown  Locations 


Joint  Interoperability 
Test  Command 


Aberdeen  Test  Center 

Naval  Air  Warfare  Center- 
Patuxent  River 

Arnold  Engineering 
Development  Center 

45th  Space  Wing, 

Patrick  AFB 

Atlantic  Undersea  - ^ 

Test  &  Evaluation  Center 
Atlantic  Fleet  Weapons 
Training  Facility 


Kwajalein  Missile  Range 


High  Energy  Laser  System  Test  Facility 
White  Sands  Missile  Range 


AAC/PA  #  10-19-07-609 


5 


Where  We  Train  Today 
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Common  Range  Integrated  Instrumentation  System 
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CRIIS  Increments  &  Configurations 
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Architecture  Approach 
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Key  Technologies 
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Key  Working  Groups 
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CRMS  Program  Schedule 


'IP  I’** ST"  SWfMFi  Finf^H^n- 


|  2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

RPI 


Source 

Selection 

Activities 


A  20  Feb  07  Industry  Day  I 
A.  24  Jul  07  Industry  Day  II 
A  Release  RFP 
I  |  Source  Selection 
^  Contract  Award 


Phase  I 

Risk  Reduction 
Tech  Maturity 
System  Architecture 


Contractor  1 

Contractor  2 

PDR  AV  Down  Select 

Phase  II 


Increment  1  SDD 


Increment  1  Prod 


Increment  2  SDD 


Increment  2  Prod 


Execute  Contract  Option  After  CDR 


"c,rU3rT.ch\lnc  3  SDD 


Incr  3  Prod 


Sustainment 


Strategic  Source 
.  of  Repair . 

A _ A 


Increment  1  -  ICS 


Increment  2  -  ICS 


Key  Events 
&  Drivers 


RIW 
Defn  &  Spec 


O 


Increment  3  -  ICS 


RIWinJTRS  Scheduled  JSF  A 
Library  Integration  Needs 


SFOT  Start 
(Blk  3) 


0  0 


ARDS  Potential  JSF 
Service  FOT&E  Start 
Life 


AAC/PA  #  10-19-07-609 


13 


Test  &  Training  Approach 
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Summary 


■  Maturing  Technology  Readiness 


■  Lowering  Integration  Risks 


■  Maximizing  Open  Architecture  for  Future  Growth 


■  Interoperability  with  Training  Achieved  Through  Datalink 
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Benefits  and  Payoffs 
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>  Mobile  T&E  Asset 

\  \  —.J  HKhtm 

•MRTFB  Ranges 


I  UhTmiHIri 


Extends  the  instrumented  ranges 
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•Open  Ocean  Testing 

>  Self  Contained  Command 
Center 
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Extended  Range 
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TM 
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RANGE 

SURFACE 

SURVEILUAN 


TM 

S-BAND 


SATCOM 
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Integrated  T&E  Solution 


WEAPONS  DIVISION,  POINT  MUGU 
SEA  TEST  RANGE 


Open  Ocean  Testing  Scenario 
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124TJ 


Defense 
Research 
Engineering 
Network  _ 


L-BAND 


RANGE 

SURFACE 

SURVELANCE 


CAST 

GLANCE 

OPTICAL 

COVERAGE 


CDT 

COVERAGE 


INTERCEPT 

AREA 
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AIRCRAFT 

EAST  COAST  HUB 


WEAPONS 

WEST 


WEAPONS 

CHINA 

•  LAND  RANGE 
•ELECTRONIC 

COMBAT 

RANGE 

•MISSILE 

WEAPON 

DEVELOPMENT 

•  WEAPON 
SYSTEMS 
INTEGRATION 
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AIRCRAFT 

LAKEHURST 

•SHIP  LAUNCH 
AND  RECOVERY; 
SPT  SYSTEMS 
IRC RAFT 

PATUXENT  RIVER 

•AIR  VEHICLES 
•PROPULSION  & 

POWER 

•  AVIONICS  &  SENSORS 

•  CREW  SYSTEMS 

NAVAIR  HQ,  PEOs 
(CO-LOCATED) 


SLIDE  UPDATE  28  OCT  96 


WEAPONS 

PT  MUGU 


•SEA  RANGE 


•WEAPON  IN-SERVICE 
ENGINEERING 


TRAINING 

ORLANDO 

•  SIMULATOR 
SYSTEMS 
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NAWCAD  Key  West  Det 
Surface  and  SUA 


Pacific  Ranges 


Atlantic  Ranges 
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Patuxent  River  Special  Use 
Restricted  Airspace . 


Chesapeake  Test  Range 
Restricted  Areas  R-4002/5/6/7/8 
Approximately  2,400  square  miles 
Surface  to  85,000  feet 


NAVAL  AIR  WAREARE  CENTER 

Offshore  Ranges 
Warning  Areas  W-1 07/8/386 
Approximately  18,000  square  mi 
Surface  to  unlimited  altitude 


NAVAIR  Public 
Affairs  Office 
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NAWCAD  Key  West  Det 
Surface  and  SUA 
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NASA  WALLOPS  FLIGHT  FACILITY  (WFF) 


NAVAIR  Public 
Affairs  Office 


3  Runways 

J  V\\  I 

•  04/ 22:  8750'  x  150' 

I  •  10/28:  8000'  x 200' 

•  17/ 35:  4820' x  150' 
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NAVAL  AIR  WARFARE  CENTER 
WEAPONS  DIVISION,  POINT  MUGU 
SEA  TEST  RANGE 


01  OCT  1992 
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Airspace 
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Western  Test  &Training  Range  Connectivity 


NAS  Fallon 


Reno 


NAVAIR  DNet/ 


China  Lake 


'  NAS 
Lemoore 


Nellis  AFB 


Edwards  AFB  * 

tiMCB  l 

v  Corona  29  Pal™ 

ST  El  Centro 


Point  Mugu 

San  Nicolas 
\  Island 


Luke  AFB 

♦  O  Phoenix 


Yuma 


Tucson  O 


White  Sands 
Missile  Range 


Holloman  AFB 
I  Fort  Bliss 


Vandenburg 

AFB 


Point  Loma 
North  Island 


Fort 

Huachuca 


ATM  Network 


Navy  &  Air  Force 

Telephone 

Microwave 

Fiber 


NAVAL  AVIATION  SYSTEMS 

TEAM 


Executing  Activity:  NAWCWD 
Fielding  Location:  ECR,  LR,  SR 


Range  Timing  &  Data  Infrastructure 
Reengineering  (RTDIR) 


Approved  for 

POC:  Richard  StahlfublicRelease 

Phone:  (805)  989-51 0*AVAIR  Public 
FAX:  (805)  989-7808^  0ffice 

E-mail:  Richard.Stahle@navy.mil 


-  PROJECT  DESCRIPTION/JUSTIFICATION  - 

The  Range  Timing  &  Data  Infrastructure  Reengineering  project  provides 
the  NAVAIR  Land  Range  (LR),  Sea  Range  (SR),  and  Electronic  Combat 
Range  (ECR)  with  a  common  architecture  and  hardware/software 
solution  for  the  integration  of  range  timing  &  sensor  systems  into  the 
range  processing  and  display  systems  and  the  intercommunication  of 
range  systems  among  the  NAVAIR  ranges.  Currently  each  of  these 
ranges  employs  a  range-unique  solution.  The  use  of  low-cost  commercial 
hardware  and  the  re-use  of  software  components  among  the  ranges  will 
minimize  subsequent  M&O  costs.  Integration  of  new  range  sensor 
systems  will  be  facilitated  by  this  common  approach  as  range  interfaces 
only  have  to  be  developed  once  to  support  the  NAVAIR  ECR/LR/SR 
ranges.  In  addition,  this  project  will  provide  a  unified  approach  for  the 
integration  of  FI2010  TENA  capability  into  the  NAVAIR  Land,  Sea,  and 
Electronic  Combat  Ranges. 
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AEGIS  (2) 

CSSQT  2008 

EA-18G 

OT  2008-2009 

CVN  (3) 

CSSQT  2008 

F/A-18  21X/23X  OFP 

2008-2009 

Tomahawk 

DT/OT  2008-2009 

JSF  BLK3  IFT/OTII-D 

2008-2009 

Trident  (17)  1 

OT  2008-2014 

AARGM 

DT/OT  2008 

Minuteman  (6 

i)  2008 

MQ-9  Predator-B  UAS 

2008 

EA-18G 

DT/OT  2008-2009 

Strike  DIRCM 

DT/OT  2009-201 1 

W-il 

Assault  DIRCM  DT/OT  201 1-2012 

Funding  Profile 

FY06 

FY07 

FY08 

FY09 

FY10 

Total  $ 
Programmed 

Needs  &  Solutions  Estimate 

600 

2550 

2290 

1500 

0 

6940 

Original  l&M  Funding 

600 

2550 

2290 

1500 

0 

6940 

l&M  Funding 

583 

1870 

1255 

2415 

735 

6858 

Total 

583 

1870 

1255 

2415 

735 

6858 

Additional  l&M  funds  Req 

0 

0 

0 

0 

119*W 


11S*W 


!D 

TaskName 

f'„  1  !Q°|  oJ  1  pibTj  1  OoUFb  1 

4  T  F  b  |  f09  oa  F 17;  1 

2 

RTDIR  Charter 

100% 

3 

RTDIR  Performance  Specification 

f . ' 1000 

4 

RTDIR  Architecture  Definition  &  Allocation  of  Requirements 

100% 

RTDIR  Detailed  Subsystem  Requirements 

6 

RTDIR  Range  Timing  System  Modernization 

7 

ECR  Threat  Systems  Manager  (DIM  Replacement)  IOC 

8 

ECR  DIM  Elimination 

0% 

ECR  Threat  Systems  Interface  Initial  System  (GRIM  Replacement) 

ECR  Threat  Systems  Instrumentation  (GRIM  Replacements) 

11 

ECR  RTDIR  Backbone  Infrastructure 

15% 

12 

ECR  Instrumentation  Interfaces  &  Gateways 

13 

ECR  Inter-Range  Gateway 

0% 

14 

ECR  Master  Timing  Modernization 

100% 

15 

LR  RTDIR  Backbone  Infrastructure 

o% 

16 

LR  Instrumentation  Interfaces  &  Gateways 

17 

LR  Inter-Range  Gateway 

1  0% 

18 

LR  RF  Timing/Acq/Control  Subsystem  (TADS  Replacement) 

19 

LR  Master  Timing  Modernization 

100% 

20 

SR  Real-time  Display  Data  Distribution  (RIDE/RFIRI  Replacement) 

■ 90% 

21 

SR  RIDE/RFIRI  Elimination 

0% 

SR  RTDIR  Backbone  Infrastructure 

SR  Instrumentation  Interfaces  &  Gateways 

4°% 

av 

Ti- 

SR  SPARS  Elimination 

25 

SR  RHI 1  Elimination 

26 

SR  RHTI  Elimination 

■  0% 

27 

SR  Inter-Range  Gateway 

l  0% 

28 

SR  Master  Timing  Modernization 

==i==l  °% 

Approved  for 
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LR  Current 


Cinder  Mtn 

-8’  System 
-Airport  Lake 
-Baker  Range 
-Charlie  Range 
-George  Range 


Shrike  Tower 

6’  System 
-Airfield  area 
-2  Spirals  for 
ground  checks 


Laurel  Mtn 

-6’  System 
-16’  System 
-North  Range 
-ECR 

-Edwards  AFB 
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Parrot  Peak 

-16’  System 
-Coso  Range 
-Panamint  Valley 
-Searles  Valley 
-ECR 


-8’  System 
-Baker  Range 
-Airport  Lake 
-Charlie  Range 
-George  Range 


T-Pad 

-Four  6’  Systems 
-Baker  Range 
-Charlie  Range 
-George  Range 
TTFw 
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Mobile  System 


■Project-Uescription 

Land  Range 
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•  Procured  two  new  antenna 
systems. 


^  Modified  Systems 


^  Operational  Stations 


Robotic  Systems 
Joint  Project  Office 


ND1A  Briefing 


30  October,  2007 


Our  Mission 


C  re  di  h  i  /  i  t  y  *  C  a  p  a  h  1 1 1  ty  ■  Cost 


Adapting  to  the  Changing  World 


Over  5,000  Robots  OIF/OEF  in  2007 


Cl__The  World  Changed^^^JI^ 

Credibility  *  Capability  *  Cost 


Credibility  »  Capability  ■  Cost 


•  Afghanistan 

•  1 2  Packbots/ 6  MATILDAS 

•  4  Mini  Flails 

•  No  Support 

2004  162  Systems 

•  No  Single  Vendor  Could  Produce  162 

•  5  Vendors,  Multiple  Configurations 

•  Joint  Effort,  EOD  Focused 

•  Joint  Robotic  Repair  Facility  Evolution 

2005  1800  Systems 

•  Robots’  Proven  Ability  to  Save  Lives 

•  Expansion  Beyond  EOD  Mission  (Countermine,  Security) 

•  Recognition  of  Need  for  “Single  Bellybutton” 

•  MOAs  with  AMC  and  REF 

2006  4000  Systems 

•  Engineers  &  Infantry 

•  Route  Clearance,  Explosive  Detection  &  Weaponization  Development. 

•  Pre-Deployment  Training  and  Joint  Robot  Repair  Teams  (JRRTs) 

•  Supply  Chain  Management  of  COTS _ 


2007  5000  Systems 

•  Special  Forces  Robot  Applications  Assessed 

•  Route  Clearance,  Explosive  Detection  &  Weaponization  on  Battlefield 

•  Pre-Deployment  &  JRRT  Expansion  Based  on  Increased  Requirement 

•  Supply  Chain  Management  Refined  and  Picked  Up  By  Numerous  Outside  Programs 


(  re  tn  t)  i  f  1 1  y  -  X  a p  a  i  JTJy  *  t  o  s  f 


What  Robots  Can  Do 


■ 


Accomplish  the  Mission... 
...and  Reduce  Attrition 


C  re  d  i  hi  I  i  ty  +  C  a  /.■  a  h  i  li  ty  ■  Cost 


2006  Measures  of  Effectiveness  (01 


#  of  Missions 

#  of  Found  &  Cleared  lEDs 

#  of  Destroyed  Robots 

30,000 

11,100 

150 

•  16,000  Robot  Repairs  Conducted  Annually 

•  Find  and  Clear  Rate  is  Approximately  37% 

•  SOP  is  to  Employ  a  Ground  Robot  first 

•  Bomb  Suits  Only  used  When  Terrain  Prevents  Robot 
Employment 


C  re  if  i  hi  f  i  t  y  +  C  a  p  ability  ■  Cost 


Joint  Robotic  Repair  Facility  (OIF) 


OIF  Ground 


Systems 


Credi  h  i  i  i  ty  +  Copgf>i7/fj  ♦  ^ 


Future  Combat  Systems 
Unmanned  Ground  Vehicles 


ARy-RSTA 

Deferred 


Optimized  for  1 
Mounted  Operation 


MULE-T 


Optimized  for 
Dismounted  Operations 


ARV-Assault 

/Deferred 


SUGV 

Manpackable 


MULE-CM 


Mobility  in 
areas  that  are 
too  small  for 
soldiers 


HQ  UH-60  Helicopter 
Transportable 

Provide  same  mobility  as  soldier 


C-130  Transportable 
Provide  same  mobility  as 
Manned  Ground  Vehicle  (MGV) 


C  re  d i  h  i  /  i  t  y  -  C  a  p  ability  ■  C  a  $  f 


Use  or  disclosure  of  data  contained  on  this  page  is  subject  to  restrictions  on  title  page. 


•  CONOPS  Beyond  FCS 

•  Technology 

-  EMI  Environment 

-  Processor  Speed 

-  Depth  Perception 

-  Autonomy  Decision  Algorithm 


C  re  d  i  hi  I  i  ty  +  C  a  /.■  a  h  i  li  ty  ■  Cost 
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Threat  and  Target  Systems  Department 
Engineering  &  Operations  Now  and  into  the  Future 


Presented  to  the  NDIA  45th  Annual  Targets,  UAVs  & 

Range  Operations  Symposium 


Thomas  Dowd 

Director,  Threat/Targets  Systems  Department,  AIR  5.3 

Naval  Air  Warfare  Center  Weapons  Division 

Point  Mugu,  CA  Unclas 


Unclassified 


OUR  MISSION  IS  TO  EMULATE  THREATS  FOR  WEAPONS 
AND  EW  SYSTEMS,  TEST  AND  EVALUATION  AND  TO 
SUPPORT  EXPERIMENTATION  AND  FLEET  TRAINING 


KINEMATICS: 

SPEED  VS.  ALTITUDE 
MANEUVER  ABILITY 


LAND -A  R-SEA 


SIGNATURES: 

tWRARED 

RADAR 

VISUAL 


COUNTERMEASURES 

electronic 


INFRARED 
RF  EMISSIONS 


UNDERSTANDING  THE  CRITICAL  MASS 
G  enerici'S  urro  gateft/al  i  dated.1  Rep  I  ica'Actua  I 
(Cost  Effective  Fidelity  for  TftE) 


N  A  ViA^^A  I  R 
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TTSD  Operating  Sites 


Unclassified 


Key  West 


China  Lake 


Point  Mugu 


PMRF 


SCORE 


Yuma 


WSMR/Holloman 


Pax  River 
Wallops 

Norfolk/Dam  Neck 


^Department  Operating  Activities 
•  Sites  TTSD  Deploys  To  Regularly 
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REPORTING  RELATIONSHIPS 


ASN  (RD&A) 

ASSISTANT  SECRETARY  OF  THE  NAVY 
(RESEARCH,  DEVELOPMENT  AND  ACQUISITION) 


CNO 

CHIEF  OF  NAVAL  OPERATIONS 


NAVAL  AIR  SYSTEMS  COMMAND  HEADQUARTERS 

PATUXENT  RIVER 


(ADDU  FOR  C4I) 


COMMANDER 

AIR-00 


COMSPAWAR 
SPACE  &  NAVAL  WARFARE 
SYSTEMS  COMMAND 


PEO  (A) 


AIR  ASW,  ASSAULT 
&  SPECIAL  MISSION 
PROGRAMS 


PEO  (W) 


STRIKE  WEAPONS  & 
UNMANNED 
AVIATION 


PEO  (JSF) 


JOINT 

STRIKE 

FIGHTER 


PROGRAM 

EXECUTIVE 

OFFICES 


AIR-09R 

NAVAL  RESERVE 


VICE  COMMANDER 

AIR-09 


DEPUTY  COMMANDER 

A1R-00A 


AIR-1.0 

PROGRAM 

MANAGEMENT 

ACQUISITION  EXEC 


AIR-2.0 
CONTRACTS 
ASST.  COMMANDER 


AIR-3.0 
LOGISTICS 
ASST.  COMMANDER 


COMPTROLLER  AIR-10.0 
COUNSEL  AIR-11.0 
CIO  AIR-7.0 
ESPO  AJR-OOES 
IG  AIR-OOG 
JAG  AIR-00 J 
CNO  CM  A1R-00W 


re 

-.^1 

MCP 

NVENTORY 

CONTR 

(OL  POINT 

AIR-4.0 
RESEARCH  & 
ENGINEERING 
ASST. 

COMMANDER 


I u 


AIR-5.0  ' 
TEST  & 
EVALUATION 

ASST.  COMMANDER 


AIR-6.0 
INDUSTRIAL 
OPERATIONS 
ASST.  COMMANDER 


AIR-7.0 
CORPORATE 
OPERATIONS 
ASST.  COMMANDER 


NAVAL  AIR  TECHNICAL 
DATA  AND  ENGINEERING 
SERVICE  COMMAND 
(NATEC) 

NORTH  ISLAND 
COMMANDING  OFFICER 


AIRCRAFT  DIVISION 


WEAPONS 

DIVISION 


PATUXENT  RIVER, 
LAKEHURST 
COMMANDER 


HINA  LAKE,  POINT  MUGU 
COMMANDER 


NAVAL  TEST  WING 
ATLANTIC 

PATUXENT  RIVER 
COMMANDER 


NAVAL  AIR 
DEPOT 

(NAVAIRDEPOT) 


NORTH  ISLAND 
COMMANDING  OFFICER 


NAVAL  TEST  WING 
PACIFIC 

POINT  MUGU 
COMMANDER 


NAVAL  AIR 
DEPOT 

(NAVAIRDEPOT) 


JACKSONVILLE 
COMMANDING  OFFICER 


Headquartered 
within  WD  at 
Point  Mugu 


January  05 


LOGISTICS 

SUPPORT 

ACTIVITY 


NAVAL  AIR 
DEPOT 

(NAVAIRDEPOT) 


NAVAL  AIR  PACIFIC 
REPAIR  ACTIVITY 
(NAVAIRPRA) 


ATSUGI,  JAPAN 
COMMANDING  OFFICER 


NAVAL  AIR 
MEDITERRANEAN 
REPAIR  ACTIVITY 
(NAVAIRMRA) 

NAPLES,  ITALY 
COMMANDING  OFFICER 


Unclassified 


PRODUCT  CENTERS 
(NAVAL  AIR  WARFARE  CENTERS) 


CHERRY  POINT 
COMMANDING  OFFICER 


NAVAL 

1  AIR  DEPOTS 


5.0  TEST  &  EVALUATION 


Unclassified 


RDML  Dunaway 
AIR-5.0 

Assistant  Commander 
(760)  939-2201 


5. OF 

Aviation  Safety  Office 

CDR  Stiffel 

(301)757-2242 

|  COMNAVAIRSYSCOM 


Mr.  Greer 
AIR-5. 0A 
Deputy  Assistant 
Commander 


(301)342-1129 


5.0G 

^EDC  Ops  Liaison  Office 
Mr.  Rutland 
(931)454-6675 


5. 1  Commanders 

LANT 

PAC 

Col  Mortensen 

CAPT  Hnarakis 

(301)342-1113 

(805)  989-8763 

11/9/2007  1:36  PM 
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5.3 

Threat  &  Target  Systems 
Department 


Scott  Foisy 

Associate  for  Business  Operations 


J  Ben  Rasnick 
Associate  for  Projects 


532 

Pacific  Target  and 
Marine  Operations 


533 

Atlantic  Target  and 
Marine  Operations 


531 

Target  Systems 
Engineering 


Dae  Hong 


Bob  Williams 


Robert  Graham 


Workforce 

-190  Civilians 

-270  O&M  Contractor  Wyrs 

-50  Engineering  Services  Contractor  Wyrs 


534 

Airborne  Threat 
Simulation 


535 

Combat  Environment 
Simulation 


539 

Threat/Target 
Systems  TEAM 
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Functions 


Unclassified 


Target  Systems  Engineering 

Target  systems  technology 
development,  acquisition  support, 
systems  integration,  operations 
engineering,  Els,  LECs 


Atlantic/Pacific  Target  & 
Marine  Operations 

World  wide  surface  and  airborne  target 
and  marine  operational  services  includin 
unique  mods  and  augmentation 


Threat/Target  Systems  Management 

Provides  entry  point  for  Sponsors  to 
form  integrated  project  offices,  and 
externally  directed  project  offices 


Airborne  Threat  Simulation 

Design  development  and  operational 
support  of  electronic  attack  and 
radar  airborne  threat  emitter  systems 


Combat  Environment  Threat 
Simulation 

Development  and  technical  support 
of  EO/IR/MW/UV/Laser/C4l  threat 
simulator  systems 


11/9/2007  1:36  PM 
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Unclassified 


5.3  Operates  all  Aerial  Target  Types  and  Variants 


Supersonic 


Subsonic 


Decoys 


BQM-34S 


BQM-74E 


ITALD 


4 


► 


MSST 


BQM-74F  BQM-167XX 


ATALD 
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Unclassified 


5.3  Operates  all  Seaborne  Target  Types  and  Variants 


Generic  Threat.  Also  Tow  Tractor 


Ship-deployable  for  at-sea  training 


Fast- Attack  Craft  Target 


11/ 
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Unclassified 


Self-propelled  ship  simulator 


Unclassified 


5.3  Designs  &  Operates  Several  Land-Based  Targets 


•  Target  Mold  Prototype  & 
Manufacture 

-  3D,  2D,  cold  air  inflatable 

-  Copper  cladded 

-  Trailer  mounted 

-  Active  Emitters  Integrated 

•  Deliver  &  Train  or 
Provide  Field  Operations 

•  Diverse  Customers 

-  Primarily  Training  Purposes 

-  Training  Ranges 

-  JNTC,  Army,  Navy,  Air 
National  Guard 


11/9/2007  1:36  PM 
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Target  Operations 


Unclassified 


*  East  Coast: 

-  562  surface  events  (2,700+  mission  hours) 

*  West  Coast 

-  151  aerial  target  launches 

-  945  surface  events 
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VC-6  to  NAVAIR  5.3 
Transition 


Unclassified 


In  2006  CNAF  determined  to 
disestablish  VC-6;  In  April  07  USFFC 
chose  NAVAIR  5.3.3  to  transition 
East  Coat  Fleet  Training  Target 
Operations  to 

-  First  Seaborne  detachment  stood  up  Oct  1 

-  Two  more  Seaborne  dets  and  two  Aerial 
dets  will  phase  in  by  March  08;  NAVAIR  will 
be  fully  responsible  by  June  08 

VC-6  FY07  Op  Tempo 

-  57  BQM-74E  target  launches 

-  936  surface  sorties/5, 200+  mission  hours 
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5.3  Engineering  Highlights 


Seaborne  Target  Efforts 

Navy/Reliance  Lead  for  Seaborne  Target  Development 


Unclassified 


•  Fast  Attack  Craft  Target 

-  50  ft  length  -  50  knots  in  SS2 

-  Missile-capable  FIAC  threat 

-  Development  complete 

-  Transitioning  to  production 

•  Modular  Tow  Target 

-  Light  weight 

-  Replaces  Williams  Sled  &  HARM  barge 

•  Lower  cost 

•  HSMST  towable 

-  Work  in  progress 
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BQM-34S(H)  Target 


Unclassified 


BQM-34S  Harpoon  Target  Requirement:  Integration  of  a  real  world 
(Harpoon)  Anti-Ship  Cruise  Missile  (ASCM)  seeker  into  a  BQM-34S 
target  to  test  Electronic  Counter-Measures  &  decoy  systems.  The 
BQM-34S  is  the  only  available  vehicle  that  can  meet  speed  and  altitude 
requirements  while  flying  against  a  manned  ship.  BQM-34S(H)  is  a 
controllable  and  re-useable  Harpoon  surrogate  that  can  encrypt, 
transmit,  and  record  its  seeker's  video  data. 
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AN/AST -9(V)  Simulator 


•  AN/AST-9(V)  is  an  advanced  supersonic  airborne  radar  simulator  pod  developed  for 
Fleet  training  and  weapon  system  Test  &  Evaluation. 


•  The  configurable  AST-9  simulates  airborne  radar  and  missile  systems  using  high 
power  traveling  wave  tube  and  magnetron  transmitters,  operating  in  H-J  bands. 

•  First  flights  began  in  FY07  in  support  of  3rd  Fleet  training  exercises. 

•  7  pods  have  been  delivered  so  far  with  6  more  scheduled  for  CY07.  30  total  pods. 


AN/AST-9  Pod 


Traveling  Wave  Tube  Amplifier  Variant 

& 

_ Magnetron  Variant _ 


Unclassified 


Combat  Environment  Simulation  Division  Products 


•  Threat  simulators-RF,  IR,  UV  for  T&E 
Ranges  such  as  ECR  at  China  Lake. 

-  Development 

-  Acquisition 

-  T&E 

-  Validation  documentation 

•  Electronic  Warfare  systems  for  the  major 
DON  aircrew  Tactical  Training  Ranges. 

•  Development 

•  Acquisition 

•  Integration 

•  Upgrades 

•  Navy  Threat  /  Simulator  Validation  Program 
Coordination 

•  Independent  of  Devel  Offices/Joint  Val  Member 

•  Develop  and  maintain  validation  procedures 

•  Review  validation  Reports 

•  Maintain  database  and  schedules 


11/9/2007  1:36  PM 


PtiMobile  SAM 


AN/GPQ-1 1  (V)2-2 


AVj^A  I  R 


AIR5.3BrieftoNDIAOct2007.PPT  17 


Unclassified 


N 


Examples  of  Current/Future  Focus  Areas 


Unclassified 


New  Subscale  DT  (BQM-74E  replacement) 
Future  testing  of  Hi  Diver  variant  of  SSST 


Seaborne  target  swarm  capability  for  Fleet  training 


VBSS  support  to  Navy,  Coast  Guard,  Home  Land 
Security 


Advanced  Ground  Target  Threat  System/Land  Target 
Development 

Intrepid  Tiger  Phase  II  Communications  Jammer 


Future  testing  of  MSST 
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Threat/Target  Systems  Department 

Summary 


Unclassified 


*  T/TSD  has  tremendous  operations  and 
engineering  capability 

*  We  operate  wherever  the  customer  needs  us 

*  We  are  committed  to  constant  improvement 

*  The  Military  Value  of  our  products  and  services 
is  recognized  by  our  Navy,  DOD  and  FMS 
Customers 

*  We  see  many  opportunities 

-  Target  Operations  World  Wide 

-  New  Target  Developments 

-  Homeland  Security  exercise  scenario  supp~^ 
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